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DEBUGGING APPARATUS AND METHOD 

5 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to a debugging apparatus and method, and 
10 more particularly, to a debugging apparatus and method that is capable of 
recognizing a data conversion state in a specific memory location by observing a 
change and flow of a specific data ef-a memory location and performing a 
debugging , and i ts m e thod process . 

15 2. Description of the Background Art 

In general, a debugging apparatus T for detecting an error generated te in a 
program inputted to a microprocessor T includes a host computer and a 
microprocessor unit (MPU). 

In the debugging apparatus, when the host computer selects a specific 

20 address of a program memory in the MPU as a break point, the MPU monitors the 
processor while the processor is being operated T and when the specific address of 
the program memory accessed is identical to the memory address selected as the 
break point, the MPU recognizes the selected memory address as a break point 
and discontinues the operation of the processor and the host computer observes a 
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the flow of a the program and performs a debugging on th o program process . 

Figure 1 is a schematic block diagram of the debugging apparatus in 
accordance with a the conventional art. 

As shown in Figure 1, the debugging apparatus includes: a host computer 

5 1 for selecting a specific address of a memory as a break point and performing a 
debugging process ; a debugger controller 2 for receiving a control command from 
the host computer 1 and outputting a break enable signal and a break point 
address; a processor Gere 4 b ei ng op e rat e d operating upon receiving a control 
signal from the debugger controller 2; a program memory 5 for storing a program 

10 of the processor Gefe 4; a data memory 6 for storing a data of the processor core 
4; and a break point sensing unit 3 for receiving the break enable signal and the 
break point address from the debugger controller 2, observing an address of the 
program memory 5 being executed in the processor ggfs 4, and recognizing ao 
the address as a d e bugger break point and outputting a break signal to the 

15 debugger controller 2 if th e a ddr e ss i s s e ns e d to b e id e ntical to th e i nputt e d br e ak 
po i nt addr e ss . 

The operation of the debugging apparatus constructed as described 
above will now be explained. 

When the processor is switched to a debugging mode, the host computer 
20 1 outputs a processor eere stop signal and a break point address to the debugger 
controller 2 7 for debugging. 

The debugger controller 2 outputs a stop signal to the processor core 4 to 
suspend the processor cere 4 7 operation and outputs a break point address and a 
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break enable signal to the break point sensing unit 3. 

When the break point sensing unit 3 stores a program address that in the 
program memory at which the processor cere 4 wants is to suspend operation m 
th e program m e mory , that is, stor e s or a a break point address, the host computer 
5 1 operates the processor eere 4 in the order of programs stored in the program 
memory 5. 

While the processor Gore 4 is operated i n tho program ord e r , the break 
point sensing unit 3 observes a program address outputted to the processor eere 
4. 

io Subsequently, when the break point sensing unit 3 detects an accessed 

address of the sam e program memory 5 as that of the stored program address, it 
outputs a break signal is output to the debugger controller 2. 

The debugger controller 2 suspends the operation of the processor Gere 4 
according to the break signal is inputt e d received from the break point sensing unit 
is 3 and shifts a-debugging control right to the host computer 1 T so that the host 
computer 1 may perform a debugging operation. 

However, in the debugging method, since an operation is determined by 
an address of a specific program memory among the sequential programs, it is not 
possible to recognize a data flow according to a data memory. Thus, in case 
20 where an error occurs by a data, much time and expense is taken for debugging. 

In addition, i n oaso of when creating a program, since the state of a data is 
hard l y not recognized, an error occurs may occur in a data memory the allocation 
amount of data memory . In addition, i n cas e of if the wrong data is readi ng out a 
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wrong data in a calculating process, an erroneous result va l u e is output t e d on l y to 
and may cause a system malfunction to a syst e m . 

SUMMARY OF THE INVENTION 

5 

Therefore, an object of the present invention is to provide a debugging 
apparatus and method that is capable of saving a time and an expense in 
performing a debugging operation by recognizing a data transition state in a 
specific data memory by observing a change stat e and flow of ar* a data address 

10 and a change of data of at the specific data memory address in a data memory. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a debugging apparatus including: a processor GGfe operated by a 
program stored in a program memory to read a data stored in a data memory or 

15 write a data to data memory ; a debugger controller for performing a debugging 
process on the processor core upon receipt of a command from a host computer 
and outputting a data break point address; and a memory break controller for 
observing an address of a data memory used accessed by the processor GGfe, 
recognizing an accessed address as a break point address to output and 

20 outputting a break signal to the debugger controller and the processor cor e to 
suspend the operation of the processor Gore, when the address i s s e ns e d to b e 
accessed is identical to the address to be observed , and transmitting a 
correspond i ng the address and corresponding data to the host computer through 



4 



Attorney Docket No. 2080-3-68 



the debugger controller. 

To achieve the above objects, there is further provided a debugging 
method including the steps of: outputting an address of a data memory to be 
observed, that i s or a break point address,, and a break enable signal T when a 
5 processor is switched to a debugging mode; storing the outputted break point 
address, and operating the processor in a general operation state; comparing the 
stored break point address and the address of the data memory currently used 
accessed by the processor cor e , whi le th e proc e ss i s b e ing op e rated ; outputting a 
break signal to suspend operation of the processor eote? if the address of the data 

10 memory currently used accessed by the processor eefe and the stored break point 
address are identical to e ach oth e r ; and suspending operation of the processor 
6©fe by the outputted break signal and switching the processor to a debugging 
mode to debug the program. 

The foregoing and other objects, features, aspects and advantages of the 

15 present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

20 The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
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In the drawings: 

Figure 1 is a schematic block diagram showing a debugging apparatus in 
accordance with a conventional art; 

Figure 2 is a schematic block diagram showing a debugging apparatus in 
5 accordance with a preferred embodiment of the present invention; 

Figure 3 is a detailed block diagram showing a memory break controller of 
Figure 2 in accordance with the preferred embodiment of the present invention; 

Figure 4 is a schematic block diagram showing the structure of a memory 
break control register of Figure 3 in accordance with the preferred embodiment of 
10 the present invention; and 

Figure 5 is a flow chart of a debugging method in accordance with the 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

Figure 2 is a schematic block diagram showing a debugging apparatus in 
accordance with a preferred embodiment of the present invention. 
20 As shown in Figure 2, a debugging apparatus of the present invention 

includes a host computer 10 for assigning a break point address and controlling a 
debugging operation; a debugger controller 20 for outputting a control signal to 
control a processor outputt e d from th e host comput e r 10 , a break point address 
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and a break enable signal; a program memory 60 for storing a program to operate 
a processor core 40 (to b o d o scrib e d) ; a processor Gere 40 b e ing operated by 
according to the control signal outputted from the debugger controller 20 and the 
program stored in the program memory 60, and outputt i ng a data g e n e rated 
5 accord i ng l y ; a data memory 70 for storing a data outputted from the processor 
eofe 40; a break point sensing unit 30 for observing an address of the program 
memory 60 used accessed by the processor Gere 40, aad recognizing an address 
as a debugger break point and transmitting a break signal to the debugger 
controller 20 T if the accessed address is sens e d to be identical to the break point 

10 address outputted from the debugger controller 20; and a memory break controller 
50 for observing an address and a data of the data memory 70 used accessed by 
the processor GOfe 40, and transmitting the s e ns e d currently accessed address 
and i^s the corresponding data to the host computer 10 though the debugger 
controller 20 and activating an operation of the processor Gere 40 to transmit the 

15 address and data of the data memory us e d i n accessed by the processor cafe 40 
to the host computer 10 through the debugger controller 20 until a break signal is 
outputted again 7 when the same address as the break address outputted from the 
debugger controller 20 is s e ns e d identified . 

The host computer 10 recognizes a data flow and change according to the 

20 address and the data outputted from the memory break controller 50. 

The construction of the memory break controller of the debugging 
apparatus will now be described with reference to Figure 3. 

Figure 3 is a detailed block diagram showing a memory break controller of 
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Figure 2 in accordance with the preferred embodiment of the present invention. 

As shown in Figure 3, the memory break controller 50 includes a memory 
break control register 51 being activated by a control signal and a break point 
address signal outputted from the debugger controller 20 and observing a data 

5 change of the processor eefe 40; an address register (AR) 52 for storing the break 
point address outputted from the memory break control register 51; an address 
comparator (AC) 53 for comparing the address currently outputted from the data 
memory 70 and the break point address stored in the address register 52; a data 
register (DR) 54 for storing a data ef stored at the break point address stor e d i n 

10 tho address r e gist e r 52 ; and a data comparator (DC) 55 for comparing the data ef 
stored at the break point address of outputt e d from the data memory 70 and the 
data value of the break point address stored in the data register 54. 

The construction of the memory break control register 51 will now be 
described with reference to Figure 4. 

15 Figure 4 is a schematic block diagram showing the structure of a memory 

break control register of Figure 3 in accordance with the preferred embodiment of 
the present invention. 

As shown in Figure 4, the memory break control register 51 includes: a 
memory break enable flag (MBEF) 51-1 for activating the memory break controller 

20 50; a data check flag (DCF) 51-2 for sensing an address of the data memory 
which is identical to the break point address stored in the address register 52 and 
being enabled when the data of the corresponding address is outputted; and an 
address trace check flag (ACF) 51-3 assigning an initial break point address, 
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being enabled when a the content of the break point address is read during the 
processing procedure, and outputting the cont e nt of th o data and the addresses of 
every memory location read from or written to from or i nto by the processor until 
the content of the break address is updated. 
5 The operation of the debugging operation constructed as described above 

will now be explained with reference to Figure 5. 

Figure 5 is a flow chart of a debugging method in accordance with the 
preferred embodiment of the present invention. 

As shown in Figure 5, while the processor in the host computer 10 is being 
10 operat i on, wh e n operated and it is switched to a debugger mode, the host 
computer 10 disables the debugger mode, so that the host computer sets a start 
position of a debugger mode program as a start position of the processor and 
outputs an initialization control signal and an address of the data memory to be 
observed, th a t is, or a break point address, to the debugger controller 20. 
15 According to the control signal and the break point address outputted from 

the host computer 10, the debugger controller 20 outputs the control signal, the 
break point address and the break enable signal to the memory break controller 
50 and the break point sensing unit 30. 

The break point sensing unit 30 receives and stores the break enable 
20 signal and the break point address. 

According to the i nputt e d received break enable signal, the memory break 
control register 51 of the memory break controller 50 enables a memory break 
enable flag (MBEF) as T and disables a data check flag (DCF) and an address 
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track trace check flag (ACF) as '0' (step S10), thereby initializing the processor. 

The address register 52 of the memory break controller 50 stores the 
inputted break point address (step S11). 

After completing the process, the host computer 10 operates the 
5 processor eere 40 according to programs stored in the program memory 60. 

When the processor eefe 40 is operated according to the program 
sequentially stored in the program memory, the break point sensing unit 30 
monitors whether the break point address stored in the processor eere 40 and the 
address of the program memory 60 used accessed by the processor eefe 40 are 
10 identical to e ach oth e r . 

The address comparator 53 (AC) of the memory break controller 50 
compares the address of the data memory 70 used by the processor eefe 40 and 
the break point address (step S1 2). 

Upon compar i son, if If the address of the data memory 70 r e ad from 
15 accessed by the processor sera 40 and the break point address stored in the 
address register 52 are identical to e ach other, that i s, i f such that the address 
comparator 53 is enabled, the address comparator 53 outputs an accord signal to 
the debugger controller 20. 

The debugger controller 20 judg e s determines whether the processor eefe 
20 40 is reading a data fef from the corr e spond i ng address of the data memory 70 or 
writing a-data to the address of the data memory 70 (step S14). 

According to judg e ment r e su l t, i n cas e that If the processor eefe 40 wr i t e s 
a is writing data m to the data memory 70, the debugger controller 20 enables a 
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data check flag (DCF) (51-2) of the memory break control register 51 (step S18) 
and outputs a break signal to the processor for suspending execution of the 
program of the processor Gere 40 to th e the proc e ssor cor e 40 (step S20)r so as to 
discont i nue such that the operation of the processor safe is discontinued . 

5 M e anwhi le , i n cas e that If the processor eefe 40 reads a data e$-an from 

the address of the corr e spond i ng data memory 70, the debugger controller 20 
enables an address trace check flag (ACF) 51-3 and a data check flag (QDf- DCF ) 
51-2 of the memory break control register 51 (step S15). 

The data ef at a specific address of the data memory (70) read by the 

10 processor eere 40 has may have an arithmetic and logical op e ration relation w i th a 
to the data valu e of at a diff e r e nc e different address or a correlation with a another 
specific address of the data memory 70. 

Accordingly, i n cas e i f that a if data of a specific address is read, when the 
address trace check flag (ACF) 51-3 and the data check flag (DCF) 51-2 are 

is enabled, the address comparator 53 compares the specific address and the break 
point address (step S16). 

When the break point address stored in the address register 52 and the 
accessed address of the data memory 70 are identical to e ach oth e r , the address 
comparator 53 transmits an accord signal to the debugger controller 30. 

20 If, however, the break point address and the address of the data memory 

are not identical to each oth e r such T that isr-if the value (AG) of the address 
comparator (AC) 53 is not T, since the break point address and the address to be 
observed are different arithmetically and logically, the address comparator 53 and 
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the data comparator 55 transmit the s e ns e d address and data of th o 
corresponding data memory to the host computer 10 through the debugger 
controller 20 7 for a debugging operation^step S17). 

Moonwhilo, whon If the address comparator (AC) 53 is enabled, it moans 

5 indicates that the previously read address to be observed is us e d, accessed and 
the debugger controller 20 determines whether the processor eefe 40 is reading a 
data ef from the address to b e observ e d of th e data m e mory 70 or a writing data 
va l u e i s wr i t i ng into to the address to bo observ e d (step S1 9). 

I n cas e that a ]f data is being read from ef the address to b e obs e rv e d of 

10 the data memory 70 address to be observed is bo i ng road , since it is the 
previously read address to b e obs e rv e d , i t r e turns to th e st e p i n wh i ch the address 
comparator 53 of the memory break controller 50 compares the next read address 
and the break point address an4 to determines whether the read address is 
identical to the break point address stored in the address register 52 (step S16). 

15 M o anwhil o , i n case that ]f a data value is being written m-a to the address 

to be observed, since i t m e ans th a t a result value according to an arithmetic 
operation is being written in the previously read address to b e observ e d , the 
memory break controller 50 outputs a break signal to the debugger controller 20 
and the processor Gere 40 (step S20)r in order to discontinue the operation of the 

20 processor eere 40. 

Upon receiving the break signal, the debugger controller 20 outputs a 
signal allowing the host computer 10 to start a debugging operation. The host 
computer 10 performs a debugging operation according to the outputted signal. 
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Meanwhile, if the address to be observed and the address compar i son 
r e su l t of the data memory currently used accessed by the processor cofe 40 are 
different to e ach oth e r (step S12), the memory break controller 50 outputs the 
address and data of the data memory 70 location currently fead accessed by the 
5 processor eefe 40 to the host computer 10. 

Subsequently, the address comparator 53 r e p e ats from th e step for 
compar i ng compares the address of the next data memory 70 used location 
accessed by the processor eefe 40. 

The operation of the debugging apparatus as described above will now be 
10 explained in detail by tak i ng considering the following program as an example. 

A0 = a (1) 

A1 =b (2) 

A2 = c (3) 

A2=A2 + (A1 *A2) (4) 

15 wherein AO, A1 and A2 are addresses of the data memory. The program stores 
initial values a, b and c in, respectively, memory locations AO, A1 and A2 in steps 
1-3. The program then updates the value stored in memory location A2, in step 4, 
based on the current value of memory location A2 and the initial value of A1 . 

In the program constructed as described above, the host computer 10 
20 designates an address to be observed as A2 and executes the program in a 
debug mode. 

The address comparator 53 performs e x e cutes a debugging process by 
while comparing A2, the address to be observed, and the currently used accessed 
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address T . When and wh e n the address comparator 53 reads a data value 4 c' 
corresponding to A2, it senses A2 as aft the address to be observed. 

When the address comparator 53 senses identifies A2 as the address to 
be observed , the memory break control register 51 outputs a break signal to the 
5 processor cor e 40 in order to discontinue the program operation, and determines 
whether A2 of formula (3) is for being readin§ from or wr i ting written to . 

]f Upon d e t e rmin i ng, i f A2 is for being reading from , the memory break 
control register 51 transmits the A2 address and the data value 'c' to the host 
computer 10. 

10 ]f I n cas e ef executing continuously, the memory break controller 50 reads 

A2, so that addresses of every memory r e lat e d location accessed until the next A2 
value is written to A2 and theif contents of the memory location are outputted. That 
is, the address comparator 53 continuously executes the processor, stops at when 
A2 of th e is accessed in formula (4), and compares AO, A1 and A2 with A2r the 

15 address to be observed. 

After the address comparator 53 fifst compares AO and A1 with the 
address to be observed A2, sinc e it is determined that AO and A1 are not identical 
to the address to be observed 7 and the address comparator 53 transmits a 
corresponding address and data value to the host computer 10. and The address 

20 comparator then compares A2 of the right side of the formula (4) with the address 
to be observed. 

W i nc e Since A2 is identical to the address to be observed, the memory 
break control register 51 determines wheth e r i t if A2 is readm§ from or wr i ting 
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written to . 

I n th i s respect, Address A2 as presented in the formula (3) is an the 
address which has b ee n was read from in the previous process, i t go e s so the 
address comparator moves to the next address. 
5 Subsequently, after the r i ght sid e of A2 on the right side of the formula (4) 

is compared, A2 on the left side of formula (4) is compared. I n th i s r e sp e ct, aft e r 
A2 i s sens e d, it ]t is determined whether it A2 is being readm§ from or wr i t i ng 
written to . 

Since A2 on the left side of the formula (4) is for writing being written to , 
10 the memory break controller 50 outputs a break signal to the debugger controller 
20 and the processor cere 40 to suspend the operation of the processor core 40. 

The debugger controller 20 outputs a debugging mode switch signal to the 
host computer 1 0 by in response to the i nputt e d break signal. 

Upon receiving the debugging mode switch signal from the debugger 
is controller 20, the host computer 10 op e rat e s updates the data value stored in A2 
by according to the previously transmitted address and data and updat e s A2 of th e 
data m e mory to th e op e rat e d va l u e. 

I n cas e that Jf a range of data construct e d w i th arrang e m e nt addresses is 
stored in the address register 52 is obs e rv e d , the host computer 10 designates a 
20 break point address as an uppermost address and a lowermost address of an 
arrang e m e nt of corresponding to the range of addresses in register 52 of th e 
m e mory br e ak contro lle r 50 . 

The address register 52 stores the uppermost address and lowermost 
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address of the a rr a ng e m e nt of the address range in data register 54 T and sets a 
space for storing a data stored in of the arrang e m e nt of th e range of data 
addresses stored in data register 54. 

The address comparator 53 compares the range of th e arrang e m e nt 
5 addresses stored in the address register and with the break po i nt currently 
accessed address and s e ns e s identifies an address of th e data m e mory 
corresponding to the range of the arrang e m e nt addresses . The fo ll ow i ng operation 
is performed in the same manner as the case of observing one data address . 

As so far described, the debugging apparatus and method of the present 
10 invention has the following advantages. 

That i s, for e xamp le , i n in a debugging operation, since an address and a 
data of a specific data memory are monitored to recognize a data flow and change 
of the specific address, an error that caused by an erroneous calculation is 
inputt e d a during processing or erroneously assigning a data memory is 
is e rron e ous l y assign e d location is quickly sensed. Thus, a time and an expense for 
a debugging operation can be much saved. 

In addition, by adding a the data debugging method of the present 
invention to the a conventional program debugging method, a the program 
development environment is set similar to an environment that in which the 
20 processor is substant i a ll y operated. Thus, a program development time and an 
expense for d e v el op i ng a program can may be also saved. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
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understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the meets and bounds 
5 of the claims, or equivalence of such meets and bounds are therefore intended to 
be embraced by the appended claims. 
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What is claimed is: 

1 . A debugging apparatus comprising: 

a processor core operated by a program stored in a program memory to 
5 read a data stored in a data memory or write a data; 

a debugger controller for performing a debugging on the processor core 
upon receipt of a command from a host computer and outputting a data break 
point address; and 

a memory break controller for observing an address of a data memory 
10 used by the processor core, recognizing an address as a break point address to 
output a break signal to the debugger controller and the processor core to 
suspend the operation of the processor core, when the address is sensed to be 
identical, and transmitting a corresponding address and data to the host computer 
through the debugger controller. 

15 

2. The apparatus of claim 1, wherein the data memory stores a data 
value outputted from the processor core. 

3. The apparatus of claim 1, wherein the memory break controller 
20 transmits an address and a data recognized as a break point, activates an 

operation of the processor core, and outputs the used address and the data of the 
data memory to the host computer through the debugger controller until a break 
signal is outputted again. 

1 8 Attorney Docket No. 2080-3-68 



4. The apparatus of claim 3, wherein the host computer recognizes a 
data flow and change by the address and the data outputted from the memory 
break controller. 

5 

5. The apparatus of claim 1, wherein the memory break controller 
comprises: 

a memory break control register being activated by the break point 
address and the control signal inputted from the debugger controller; 
10 an address register for storing the break point address inputted from the 

memory break control register; 

an address comparator for comparing the address of the data memory 
currently used by the processor core and the break point address stored in the 
address register; 

is a data register for storing the data of the break point address stored in the 

address register; and 

a data comparator for comparing the data of the current address outputted 
from the data memory and the data of the break point address stored in the data 
register. 

20 

6. The apparatus of claim 5, wherein the memory break control 
register comprises: 

a memory break enable flag for activating the memory break controller; 
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a data check flag for sensing an address of the data memory which is 
identical to the break point address stored in the address register, and being 
enabled when the content of the data of the sensed address is outputted; and 

an address trace check flag for being enabled when the content of the 
5 address of the data memory which is identical to the break point address stored in 
the address register is outputted. 

7. The apparatus of claim 6, wherein when the address trace check 
flag is enabled, it outputs addresses and data of every memory which are read 

10 from or written in the processor core before the content of the break address is 
updated. 

8. A debugging apparatus for informing a data transition state, 
comprising: 

15 a debugger controller for outputting a control signal for performing a 

debugging, a memory break point address, and a break enable signal; 

a processor core being activated by the control signal outputted from the 
debugger controller, and reading a data stored in a data memory or writing a data; 
a memory break control register being activated by the break point 
20 address and the control signal inputted from the debugger controller; 

an address register for storing the break point address inputted from the 
memory break control register; 

an address comparator for comparing the address of the data memory 
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which is currently used by the processor and the break point address stored in the 
address register; 

a data register for storing the data of the break point address stored in the 
address register; and 

5 a data comparator for comparing the data of the current address outputted 

from the data memory and the data of the break point address stored in the data 
register. 

9. A debugging method comprising the steps of: 
10 outputting an address of a data memory to be observed, that is a break 

point address and a break enable signal, when a processor is switched to a 
debugging mode; 

storing the outputted break point address, and operating the processor in 
a general operation state; 
15 comparing the stored break point address and the address of the data 

memory currently used by the processor core, while the process is being 
operated; 

outputting a break signal to suspend the process core, if the address of 
the data memory currently used by the processor core and the stored break point 
20 address are identical to each other; and 

suspending the processor core by the outputted break signal and 
switching the processor to a debugging mode to debug the program. 
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10. The method of claim 9, wherein in the step of operating a 
processor, a memory break enable flag of a memory break controller is enabled 
according to an outputted break enable signal, and a data check flag and an 
address check flag are disabled, in order to initialize the processor, and then the 

5 break point address is stored. 

11. The method of claim 9, wherein the step of outputting a break 
signal comprises: 

a step in which when an address of the data memory currently used by the 
10 processor core and the stored break point address are identical to each other, it is 
determined whether the processor reads the data stored in the corresponding 
address or writes a data; 

a step in which, in case of reading a data, the address trace check flag 
and the data check flag of the memory break control register are enabled; 
is a step in which the corresponding address of the data memory and the 

stored break point address are compared again; and 

a step in which, if the corresponding address of the data memory and the 
break point address are not identical to each other, the corresponding address and 
data of the data memory are transmitted to the host computer. 

20 

12. The method of claim 11, wherein the step of comparing address 
comprises: 

a step in which, if the corresponding address of the data memory and the 
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break point address are identical to each other, it is determined whether the 
processor reads a data stored in the data memory of the corresponding address or 

9 

writes a data in the data memory of the corresponding address; and 

a step in which, in case of writing a data, the data check flag of the 
5 memory break controller is enabled and a break signal for suspending the 
processor core is outputted. 

13. The method of claim 12, wherein, in case of reading a data upon 
judgement, an address of the next data memory to be used by the processor core 

10 and the break point address are compared. 

14. The method of claim 11, wherein, in case of writing a data in the 
judging step, the data check flag of the memory break controller is set and the 
operation of the processor core is discontinued. 

is 15. The method of claim 9, wherein, in the step of outputting a break 

signal, when the operation of the processor core is suspended by the break signal, 
the address and data of the corresponding data memory are transmitted, and then 
the operation of the processor core is activated to output an address and a data of 
the data memory used by the processor core until a break signal is outputted 

20 again. 

16. A debugging method for informing a data transition state, 
comprising: 
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a step in which when a processor is switched into a debugging mode, an 
address of a data memory to be observed, that is, a break point address, and a 
break enable signal are outputted; 

a step in which the outputted break point address is stored; 
5 a step in which the stored break point address and an address of a data 

memory currently used by a processor core are compared; 

a step in which, when the address of the data memory currently used by 
the processor core and the stored break point address are identical to each other, 
it is determined whether the processor core reads a data stored in the 
10 corresponding address or writes a data; 

a step in which, in case of writing a data in a corresponding address, a 
data check flag of a memory break controller is enabled and a break signal for 
suspending the processor core is outputted; 

a step in which, when the processor core is suspended by the outputted 
15 break signal, the address and the data of the corresponding data memory are 
outputted; and 

a step in which the operation of the processor core is activated and the 
address and the data of the data memory used by the processor are outputted 
until a break signal is outputted again. 

20 

17. The method of claim 16, wherein, in case of reading a data upon 
judgement, an address of the next data memory used by the processor core and 
the break point address are compared. 
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ABSTRACT OF THE DISCLOSURE 

A debugging apparatus includes: a processor core operated by a program 
stored in a program memory to read a data stored in a data memory or write a 

5 data; a debugger controller for performing a debugging on the processor core 
upon receipt of a command from a host computer and outputting a data break 
point address; and a memory break controller for observing an address of a data 
memory used by the processor core, recognizing an address as a break point 
address to output a break signal to the debugger controller and the processor core 

10 to suspend the operation of the processor core, when the address is sensed to be 
identical, and transmitting a corresponding address and data to the host computer 
through the debugger controller. Since an address and a data of a specific data 
memory are monitored to recognize a data flow and change of the specific 
address, an error that an erroneous calculation is inputted a during processing or 

15 a data memory is erroneously assigned is quickly sensed. Thus, a time and an 
expense for a debugging operation can be much saved. In addition, by adding a 
data debugging method to the conventional program debugging method, a 
program development environment is set similar to an environment substantially 
operated by the processor. Thus, a time and an expense for developing a program 

20 can be also saved. 
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